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(54) OPTICAL AMPLIFIER CONTROL SYSTEM . 

(57) Abstract 

PURPOSE; To constitute the above system in such a 
manner that automatic photooutput control (APC) is 
executed while the internally generated noises are kept 
low at wide input levels.. 

CONSTITUTION: Stimulating light to put an Er-doped 
fiber 25 in an amplified state is kept maintained at the 
specified value sufficient for optical amplification by 
a stimulating light control circuit 31. The control of 
the light output level of the optical amplifier is 
executed by controlling the light attenuation quantity 
of a variable light attenuator 32 in accordance with the 
electric signal from a photodetector 29 for monitoring 
output light which receives a part of the output light 
from the variable light attenuator 32 and 
photoelectrical^ converts this light so as to suppress 
the fluctuation in the output light by a signal light 
output control circuit 33. Since the Er-doped fiber 25 
is sufficiently excited, the naturally released light 
«efft. proportional to the noise electric power 
generated within the optical amplifier is kept always in 
the low state_ The APC is thus realized with the low 



noise characteristic at the wide input levels. 
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[00441 14(a) tCip-i-J: 5 (C. (i#3ta^*«ffl)lHl 
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tbWrSB) C©gSjtfi>I3S4 2©HJ^G€:S!I 

SP^EE, V„„, CG (V ref -V ln ) =V C .„J iLT 20 
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8S©86fP©efcS:ftSi BJST * * . 

[ 0 0 4 8 ] 0 5 (a) «1^T J: *> tC. ?1cffi*M©lalga 5 40 
1 "CIS. 04 (a) Kl7jVr|5]SS4 1 t\tWs.^ . ^Kl^S 
§5 2©:&A#£H L K:Si£^0EV f . f #A*sn. •€■© 
iEAtJ^i. ai^ j e-^ffiS3icS2 9ififAR 1 t 

©Pa^tcftg-rsia^t, i*^^$nrc^. 

[0 04 9 ] ffioT, ?t*^2 7 <03#F.) 
$n/c— 95©ai^3fetJ. tB*3£*-^ffl§3fcS2 9-C7 
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2©^A*S- : ?-iCttSiS^IEV,., **A*>i*tiTU&. 
SE-^-C. **^2 7 (®6#RS) T#«3*ifcm*tf£ 
ti. ffl^*-^ffl§?tS2 F*U>htC^ 
^5h. SS/ctSSiR, T^D/cmEKTCCfci^EEV 
, **. *f&i&igS7 3*>^©*t&«l loqV, iltlB 
TtiSi-tS. £/c. 3t*7'5 2 1 (H6#5S) -C^S$n 
fcA;frfctt. A** * - *fflg:3fcg 28t7*h*U> 50 
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ev, »s*rs[t&*sS7 43!pe>-e-©*tiiti ioqv, iut 
aj73$n-5» 0 itc. MKitfiie^7 ia>e>tt. che,©! 

(CCttW -£>«!) ( logV, - lopV 3 = loqV, /M 
,) ^V^^Sfti, ^Lt, ^38)18*1117 2*> 

isgmav r . r £©m (.icttmTzm) &tit>$tn>. c 

©^ttl§ipiS7 2©m^G5:. $OTmffV £ „„, CG (V 

,„-v r ., ) =v«..,d toxmrnrz. 

[ 0 0 6 5 ] &t>fr(DmEt£<k t )%t/7' : 5>2 7 

©IfciC»jC-rsSEV 1 .<fcaBSSEEV r . f ±©*r*s 
Httte4Ig7 2©tiS*G#^«&r5. «fc-?T. t©tti73 

g «M3P«s v , „ „ 1 1 l x mm u . warns, v , . . t **» 

taLfctl^fctt. "J^7fe««S3 2 (H6#JK) ©SiS 
(«S£S£*i»0) 3 #4. iWciSKWIBEV,..™ 

[ 0 0 6 6 ] *$mmu. ±se©J;5«:»eSiStirc»5> 
A*«-9*'(«*«» *fil.5S*im) ©-3P«^ 

tCA73$*a. ®^$fliai!HlS§3 lCDMS«SKf&BlBX 

[0067] Erh'-7'7r^<25 tCA* L/c^^t 
«. Er F-^7r-/-'<2 5«f-C«Mftffl*«t*. BIS 

%m±-?*A'Z2 6<cm^jsti*. ias*pi±7-f)i- 

if 2 6 «:A* 0 fc*©rt . »a#»S»U:*© *ff fcllit 
*ti. Hf*S$tifc<t#7t£a^Ul7t;©^*^*77 2 
7 CCA* 3 mtt/Vv2 7TtO- SP*i^tt$n/c 

[0068]S<KDjfe*7"52 1, 2 7tM?Wc- 

S2 8RCKBb^- : e-^fflSptg2 9-CS«S*:Snr 
mSlff-^tC^?n, f«Jff$IJfflI[1883 4CCtB73$n5.. 
[0069] tUT. fiJWMffiaR3 4^6a.'H7« 
#M0-Clft^L/c«fc9{c. A*7t«:«-rsai*3t:©lttc 
Mlo-T-S^EEV,. £ SlimS V r . f <h©g-C£>&f|HJgpiI 

[007 0]^-. ^j63tp©fiWs:«iK: «t o titftfttmxa 

3 2 ©M&SSrlifcS *4*»i5WSB1it«:-SfHCl(t» 

sn. AGc^ipstsn*,, 

[0 07 1 ] C©«^. E r K-^T-^f 2 51*. ® 

wearta-cifti-r s *8^m* tc am* * e «stta*« 
fee. Ki>A#i^*ic*ir>?*K6t4XS<cJtttr* 
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z>. KuA^u^ccfc^r. fijt«r.AGC 

[0 07 2 1^813:. 7 t 7f-iC*4ffli»t 
JiaiB* i »fitr*««:S'T. H8CCct?«1:9CC. 7 7 7 
r-SR*8 1 «r«BW8 2RV«Btf8 3^ ^ 

[007 3] H7nUttlr»A*lll©*7r-<^<t0©X* 

-r-2>(B*fiE^W6«i. 775f-B6f8 1#tiiltS 
IHK::3-OU8 1 a#ff*B*H©^K:jSDTS-*<D« 

[0074] CCt 8 . *£BBttH«Ci*C>T. fl*5£<D <<i 

*RWC*9. (a) ttMSSftSIStt. (b) tS^<DlijfEl& 

[007 6] m3<Dm*%ft&J3ffl'®M&3 3XCfH6<D 
HfMMiBB3 4(c*rtr»Ttt, S<rWffl«ffV t# . t tt:<k 30 
0Dj^3fe«SS3 2*«l»r*i.L/rc^c. CCC, 7 

±IBOmH - «je£ft@B 9 1 ft Z o 
[ 0 0 7 7 ] 0 9 (a) tC^T«£ 5 h 7 >t> 

X* (FET) 9 2<DV-* (S) iKM> (D) HI 
tc. g£iR< 47r9f-aE?8 l<Dn-Ol>8 1 ai 

h (G) iv-x cs) meet*. ±Biw»WEv c .. t * 

EPftPf 3-0^8 1 atc« % fH&Wift I c . nt ^Sta, 
*O»«tCJ:0 7r ^-Bft-T-S 10:3 4 ^8 1 a# A0 

[ 0 0 7 8 ] a 9 Cb) tC^TJ: 5 tc. ffi#:mea 5 *Sfln 
8 1 <DGBJSHtfiC4>ls7 r 9^-36*8 1 ^it^ST* 

[0079] as«c. u**aitt^i«d>-rs i«ap«Ev 

c.t^S^C 3Y^8 1 a^8Eft*»JSMK6I c.*«# 50 
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««n-r&. <t^r. 7 7 7f-@s?8i©i«H^ 

[0 08 01 0101^ ^WMcSHBfrffl^T pJ^Jti* 

7vvtm. (b) aa^9m«tt<r«fcaE>oMs 

« % (c) tt^tfSSS<DtiL (c0 asa^ttFttH-c* 

[008 11 010(a) K*vr<fc 5tc % {H*#cfftt©& 
t^^SSl 0 1 «cA**©*filiKft#ia«c«lffli 

[008 2] *»*KBIS*«iB3fc*63?tt*»l/ri^S» 
^ott, 01 0(b) CC^r^^tC, 2£*e>¥^f* 
^ISgg 1 0 2. 1 0 3*. 5C>CC«ia«E©HMin*?aI*« 

[008 3] 4M*#XHBti* ^.tf Electronics Lett 
ers 15th September 1988 Vol ,24Kb,19pp. 1134 • 1195 

(cEK3tin»5J:5tc. El 0(c) K^£n*tff/&(D 

[ 0 0 8 4 ] 0 1 0 (c) K^T * *aSfl«HS» 
ig(n-lnP) ±KS i - I nPHtfKtt&ti. R 
Si-1 nPH±ecJB«;3tl/c««B (S i O a ) Jb«: 

*k«M5 k (poivimide)H^^6nrc^ e -eor. 

(Ga I n A s P) #±12 S i-ln P»©4>* 
flUCtt&Sti. KiVttK (GalnAsP) ±CCtt*^ 
7 Kg (p - 1 nP) #»&Sft£££<>6C-£<D±«K: 
**?*7*Ji(p* -Ga I n A s P) tfStt&tiTl> 
5. BS^t y?m (p* -GalnAsP) i 

-e<D^a^±f2^»; A 5 F*<E>±«Wc. &tf±I2S« 
(n-lnP) OTItCS^tS (elect rode) #JgJ55c$ 

[008 5] 4^9(4^BH«. *W*«:*E**»* i 
®*R^* 5 S*&gffl^ V7ht5 Xtl^r » 5 Franz-Kel dys 

«W88BO»^. A**©««#SBBS*i*. 
[008 6] Em5a?ti^»^E«:5tt"r^SS 

010(d) cc7n$n^j:^r*o, 
r*. A*#<D-a#RJKStiT. 
[oo87]0i «a«rffli>r oia:3esKesr« 
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tfL-fZffl£^-? 0 7r7f-§it8 1^ilH)i 
CC, «A 1 1 1 ZmX* 1 1 2&Z>'tfcfc^ 1 

[0088]$b s h1 1 1 £#U.tf TN^t- hT^Ti. 
W ^ % £ W & t 4 £ £ tt*«H|-C ttfifl'^HHS: 90 
• *aD9. <B3t;*9o" @6S*&J»**}#fc#r*5#. 

[0089] A^7§J^7t^ 7 4 * 1 13^ h<OKt>ft^: 10 

[0'090] c cr. *s«iffli«EK:fcir*ri|$E© «i 
sttcfc**iccP3S0T*><«, ccd^. s?oepilffcDA£ 

[0 09 1 ] H 1 2tt. *©«S£»fcfcW**fr&{ftS* 
afcl 2 1 0C*$l,>T. A*JBCMfe7r-<^l 2 2frh<OK 
l 2 4«rjiaai/-clli^lgSO*7T^^l 2 S CCA^rT 

&. 30 

[o 09 2 ] ±iatc*ju»r. m#«<D#?T-r><i 25 

WA<OV t -f/1 1 2 5^<Dt^&S#^£&*. *0 

[0 09 3 1 SP*. UB^iSJ^r -f^l 2 5%H5?ltt^ 

ttS-ei^Wt, g^l/>Xl 2 4 K;*t 

«:»SC<b#T*&. 40 
[0094 ] S/c. B*H0)7T-f^l2 5.t*»S* 
60rttft<. A*«©7r-f^l 2 2*»*S*iJ: 
9«CO"Ct>J:<. i?SU>Xl 2 3£/cti:^U 

>Xi 2 4*Stt<*-e-4J:5«corfc&i>. 

[0095]il3H PJfRtt©*«aB*«t^r?IR 

«. R«^fflrsm*«a«B«:aaoTir>4. hi 3 
i^i3 i *aas-a-a^ru>xi 3 4tc«to'ia*iB© so 
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%~7-r4>* \ 3 5tC^<. R«t£<D*«llgl 3 140 
[0 09 6] m 1 413:, ■/ )\s*<D7 4 ^*«Fttt 

«fflor?raai6ji»e*t««:ra«r**. w «*© 

tt&Ba. (b) ttlBHNSe<DJKSBrft2. Wit* * 
6tiri^RS*^BR 1 4 1 fcffllr»£. S§H#^J1J^ 

omit**. 

[0 09 7] SI 4(a) CC*r<t^CC. A»B©*7r 
Y^l 4 2*>6A*T£#£1u:frU>Xl 43{CJ:0? 

tfjtio, mm#&mmi 4 1 taasttis^u^xi 

SKI 4 1 *H^O«tt*«lffliHK*^©*flfa<t#K:j:0 

[0098] m 1 4 (b) LCTjk'TJ: l^l^il 1 
4 l**Beo/cC<tK:<fcoT, N*fttfM*j£fll*>&X 

<*^jim i 4 i asgnE-rfiw:, e-^*«scc»r 

[009 9] ±E©EI8atflSl Oft^Sl 4(C^0/c 

flhonsw) "sj^s^s h . *&m<DA p c 

[0100)fl/t. 2jv^(C45l^r«, APCSCXA 

[oioi] se-^r, *tt«srt»r«4T*Mt#«^ 

**WW»«S. .**«B. 0-caWR: 

[0 1 0 2 ] fiSL ±EH3SCfH6tC*0/c*S6W«. 
A*«^^36nW«*^A«T6^iH^36>6>B 

er*w*ae«i5Eta^Ti^*^ A*{s-^3fe<b{is 

[0 103] tic. ^(§!S*^Er F-^7-f^t 
WJtCiOSft^O/c^, CnCCPS^nr. (Neod 
ymium, NcO^C^^i^""^ ir=f i^A ( Praseodymiun, Pr) ^ 
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[0104] 

mW(D%)g:) feUiCDcfc^CC, #»^<D» 1 <DJS«CCj: 

tux. *t9«jg«:*?E»ccasor*>t»r. *t»«sso 
s&7&m^«®j (a po 

[0105] *»Wa>ar2©«»K:J:*itt. 
eJKf*%^tcffllSLr*5t^r. 3C«MH*©*J»«Kiai 

i,^A*u-<^(c*y^"Cfij«$"catt3pJf#*9ai (AGO io 

[031 *«W©APC* - l5R-rS*lWSMW^f t 

(a) i4K5SWHBW, (b) tt(a)<D@B©a*OttlB 
(c) W(a) (DI3SSO«bf'P©«iS:W»l8ia"C*4. 
[H 5 ] 0 3 <Dfi^Ul**0»ll«SOf6<O«O«JSSJar 
(a) W«5Sa«J@B«. (b) t*(a) OEKOffi^G 

[06] *«9iC[>AGC*jeBrS*«««*«»^f- 
A <D filfiS ^ * T 0 "C * £ . 

[a 7 ] a 6 t£fjkrm&mffl®m<Dm^ftfmv 

[0 8] ^T^^-HIE^tfflt^rflBEJtSaiS^WfiJE 
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[0 9] BISO^T^^-SK^ilEBr^lKttSie?: 

-r & tc &><D'mE. - amsask 0 &<o&f&m z^rmv 

*0, (a) ««5SftlsIH0!L (b) te(a) (DBBOftffK 

&W«r^Tiarfcf5. Ca) ttfS&fi^P^EL (b) « 
(Bj^ff14%J»<rte«)C0«WE«. (c) t2¥VttKH8 

[0ii] «ultfflt»r^^*(MttMErftW*S% 

[012] *<Dls^»«:ijws«^fflaB*aft3*r?i 

[013] PME«0««S*«C*r^ISBti«a[8«:«lJiS 

[015] f»CWt»*HSco«jR««:«'rHT*6. 
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